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1. REQUEST FOR APPLICATIONS
The Institute of Education Sciences (Institute) invites applications for research projects that will
contribute to its Teacher Quality research program. The Teacher Quality program will hold two
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competitions this year: (a) Teacher Quality — Reading and Writing (Teacher Quality —
Read/Write) and (b) Teacher Quality — Mathematics and Science (Teacher Quality —
Math/Science). For these competitions, the Institute will consider only applications that meet the
requirements outlined below under the section on Requirements of the Proposed Research.

2. OVERVIEW OF THE INSTITUTE'S RESEARCH PROGRAMS

The Institute supports research that contributes to improved academic achievement for all
students, and particularly for those whose education prospects are hindered by conditions
associated with poverty, minority status, disability, family circumstance, and inadequate
education services. Although many conditions may affect academic outcomes, the Institute
supports research on those that are within the control of the education system, with the aim of
identifying, developing and validating effective education programs and practices. The
conditions of greatest interest to the Institute are curriculum, instruction, assessment and
accountability, the quality of the teaching and administrative workforce, resource allocation, and
the systems and policies that affect these conditions and their interrelationships. In this section,
the Institute describes the overall framework for its research grant programs. Specific
information on the competition(s) described in this announcement begins in Section 3.

The Institute addresses the educational needs of typically developing students through its
Education Research programs and the needs of students with disabilities through its Special
Education Research programs. Both the Education Research and the Special Education Research
programs are organized by academic outcomes (e.g., reading, mathematics), type of education
condition (e.g., curriculum and instruction; teacher quality; administration, systems, and policy),
grade level, and research goals.

a. Outcomes. The Institute's research programs focus on improvement of the following
education outcomes: (a) readiness for schooling (pre-reading, pre-writing, early mathematics and
science knowledge and skills, and social development); (b) academic outcomes in reading,
writing, mathematics, and science; (c) student behavior and social interactions within schools
that affect the learning of academic content; (d) skills that support independent living for
students with significant disabilities; and (e) educational attainment (high school graduation,
enrollment in and completion of post-secondary education).

b. Conditions. In general, each of the Institute's research programs focuses on a particular type
of condition (e.g., curriculum and instruction) that may affect one or more of the outcomes listed
previously (e.g., reading). The Institute's research programs are listed below according to the
primary condition that is the focus of the program

Q) Curriculum and instruction. Several of the Institute's programs focus on the development
and evaluation of curricula and instructional approaches. These programs include: (1)
Reading and Writing Education Research, (2) Mathematics and Science Education
Research, (3) Cognition and Student Learning Education Research, (4) Reading and
Writing Special Education Research, (5) Mathematics and Science Special Education
Research, (6) Language and Vocabulary Development Special Education Research, (7)
Serious Behavior Disorders Special Education Research, (8) Early Intervention and




Assessment for Young Children with Disabilities Special Education Research, and (9)
Secondary and Post-Secondary Outcomes Special Education Research.

(i)  Teacher quality. A second condition that affects student learning and achievement is the
quality of teachers. The Institute funds research on how to improve teacher quality
through its programs on (10) Teacher Quality — Read/Write Education Research, (11)
Teacher Quality — Math/Science Education Research, (12) Teacher Quality — Read/Write
Special Education Research, and (13) Teacher Quality — Math/Science Special Education
Research.

(i) Administration, systems, and policy. A third approach to improving student outcomes is
to identify systemic changes in the ways in which schools and districts are led, organized,
managed, and operated that may be directly or indirectly linked to student outcomes. The
Institute takes this approach in its programs on (14) Individualized Education Programs
Special Education Research (15) Education Finance, Leadership, and Management
Research, (16) Assessment for Accountability Special Education Research, and (18)
Research on High School Reform.

Applicants should be aware that some of the Institute's programs cover multiple conditions. Of
the programs listed above, these include (3) Cognition and Student Learning, (14) Individualized
Education Programs Special Education Research, and (15) Education Finance, Leadership, and
Management. Finally, the Institute's National Center for Education Statistics supports the (17)
National Assessment of Educational Progress (NAEP) Secondary Analysis Research Program.
The NAEP Secondary Analysis program funds projects that cut across conditions (programs,
practices, and policies) and types of students (regular education and special education students).

c. Grade levels. The Institute's research programs also specify the ages or grade levels covered
in the research program. The specific grades vary across research programs and within each
research program, and grades may vary across the research goals. In general, the Institute
supports research for (a) pre-kindergarten and kindergarten, (b) elementary school, (c) middle
school, (d) high school, (e) post-secondary education, (f) vocational education, and (g) adult
education.

d. Research goals. The Institute has established five research goals for its research programs
(http://www.ed.gov/about/offices/list/ies/programs.html). Within each research program one or
more of the goals may apply: (a) Goal One — identify existing programs, practices, and policies
that may have an impact on student outcomes and the factors that may mediate or moderate the
effects of these programs, practices, and policies; (b) Goal Two — develop programs, practices,
and policies that are potentially effective for improving outcomes; (¢) Goal Three — establish the
efficacy of fully developed programs, practices, or policies that either have evidence of potential
efficacy or are widely used but have not been rigorously evaluated; (d) Goal Four — provide
evidence on the effectiveness of programs, practices, and policies implemented at scale; and (e)
Goal Five — develop or validate data and measurement systems and tools.

Applicants should be aware that the Institute does not fund research on every condition and
every outcome at every grade level in a given year. For example, at this time, the Institute is not
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funding research on science education interventions (curriculum, instructional approaches,
teacher preparation, teacher professional development, or systemic interventions) at the post-
secondary, or adult education levels. Similarly, at this time, the Institute is not funding research
on measurement tools relevant to systemic conditions at the post-secondary or adult levels.

For a list of the Institute's FY 2006 grant competitions, please see Table 1 below. This list
includes the Postdoctoral Research Training Fellowships in the Education Sciences, which is not
a research grant program. Funding announcements for these competitions may be downloaded
from the Institute's website at http://www.ed.gov/about/offices/list/ies/programs.html. Release
dates for the Requests for Applications vary by competition.

Table 1: FY 2006 Research Grant Competitions:

Reading and Writing Education Research

Mathematics and Science Education Research

Cognition and Student Learning Education Research

Reading and Writing Special Education Research

Mathematics and Science Special Education Research

Language and VVocabulary Development Special Education Research

Serious Behavior Disorders Special Education Research

Early Intervention and Assessment for Young Children with Disabilities Special

Education Research

9 Secondary and Post-Secondary Outcomes Special Education Research

10 Teacher Quality — Read/Write Education Research

11 Teacher Quality — Math/Science Education Research

12 Special Education Teacher Quality Research — Read/Write

13 Special Education Teacher Quality Research — Math/Science

14 Individualized Education Programs Special Education Research

15 Education Finance, Leadership, and Management Research

16 Assessment for Accountability Special Education Research

17 National Assessment of Educational Progress Secondary Analysis Research
Program

18 Research on High School Reform

19 Education Research and Development Centers

20 Postdoctoral Research Training Fellowships in the Education Sciences

CONO O WN PR

3. PURPOSE AND BACKGROUND

A. Purpose of the Teacher Quality research program.

The Institute's Teacher Quality Research program holds two competitions: (a) Teacher Quality —
Reading and Writing and (b) Teacher Quality — Mathematics and Science. The general purpose
of the Teacher Quality research program is to identify effective strategies for preparing future
teachers or improving the performance of current classroom teachers in ways that increase
student learning and school achievement. The Institute intends for the Teacher Quality research
program to fulfill five goals: (1) identifying programs and practices for teacher preparation or
teacher professional development that are potentially effective for improving reading, writing,
mathematics, or science achievement, or school readiness at the preschool level, as well as
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mediators and moderators of the effects of these programs and practices; (2) developing new
programs and practices for teacher preparation or professional development that will eventually
result in improving teacher practices and through them student learning and achievement; (3)
establishing the efficacy of programs and practices for teacher preparation or professional
development for improving teacher practices and through them student learning and
achievement; (4) providing evidence of the effectiveness of teacher preparation or professional
development programs that are implemented at scale and intended for improving teacher
practices and through them student learning and achievement; and (5) developing and validating
new assessments of teacher quality, or validating existing assessments for teachers at any grade
level from pre-kindergarten through high school against measures of student achievement.
Under these goals, the Institute supports development and evaluation of teacher preparation and
teacher professional development interventions for (a) teaching reading, writing, mathematics or
science from elementary school through high school; (b) improving school readiness skills
(including development of pre-reading and pre-writing knowledge and skills, early mathematics
and science concepts and skills) from pre-kindergarten through kindergarten; and (c) teaching
basic skills in reading, writing, or mathematics to adults.

Long term outcomes of the Teacher Quality program will be an array of tools and strategies (e.g.,
pre-service and in-service programs, policies, assessments) that have been demonstrated to be
effective for improving and assessing teacher performance in ways that are linked to increases in
student achievement. In this Request for Applications, the term teacher preparation refers to
pre-service training of teachers, and the term professional development refers to the in-service
training of current teachers.

B. Background for the Teacher Quality research program

Too many students are unable to understand what they read. According to the 2003 National
Assessment of Educational Progress (NAEP), 37 percent of fourth graders and 26 percent of
eighth graders cannot read at the basic level; and on the 2002 NAEP 26 percent of twelfth
graders cannot read at the basic level. That is, when reading grade appropriate text these
students cannot extract the general meaning or make obvious connections between the text and
their own experiences or make simple inferences from the text. In other words, they cannot
understand what they have read. A similar picture emerges in the development of writing skills.
According to the 2002 NAEP writing assessment 14 percent of fourth graders cannot write at the
basic level, 15 percent of eighth graders cannot write at the basic level, and 26 percent of twelfth
graders cannot write at the basic level.

Current levels of mathematics and science achievement at the elementary and secondary levels
suggest that the United States is neither preparing the general population with levels of
mathematics and science knowledge necessary for the 21* century workplace, nor producing an
adequate pipeline to meet national needs for domestic scientists and mathematicians. In the 2000
NAEP, only two percent of U.S. students attained advanced levels of mathematics or science
achievement by Grade 12. In mathematics, large numbers of U.S. students continue to score
below the basic level. In the 2003 NAEP, 23 percent of Grade 4 students and 32 percent of
Grade 8 students scored below the "basic™ level. In the 2000 NAEP, the most recent
mathematics assessment of Grade 12 students, 35 percent of grade 12 students scored below the
“basic” level. At Grade 4, scoring below the basic level means that the student is likely to miss



problems such as using a ruler to find the total length of three line segments. At Grade 12,
scoring below the basic level means that the student is unlikely to be able to solve problems such
as finding the perimeter of a figure. Despite the fact that levels of mathematics achievement have
improved over the past decade, achievement gaps remain wide with low levels of achievement
being more likely among minority groups and students from low-income backgrounds.

As in mathematics, many U.S. students are not attaining mastery of rudimentary science
knowledge and skills. In the 2000 NAEP, 34 percent of Grade 4 students, 39 percent of Grade 8
students and 47 percent of Grade 12 students scored below the “basic” level in science. At
Grade 4, students performing below the basic level cannot read simple graphs. At Grade 12,
students performing below the basic level are likely to miss problems such as drawing a simple
diagram of the solar system. On the 2000 NAEP, only 22 percent of all Grade 12 students
demonstrated knowledge of the essential features and function of genes — that is, that genes
determine our individual characteristics and are made up of strands of DNA. As in mathematics,
low levels of achievement are more likely among minority groups and students from low-income
backgrounds.

Substantial numbers of students in middle and high school grades are taught mathematics or
science by teachers without a college major or certification in the areas in which they are
teaching. This is particularly the case in middle school. For example, the Condition of
Education 2003 report (U.S. Dept. of Education, 2003) indicated that 23 percent of fifth through
ninth graders, and 10 percent of high school students receive mathematics instruction from
teachers who had neither a major nor certification in mathematics; in science, these percentages
are 17 and 7 percent, respectively. There is some research demonstrating that students taught by
“out-of-field” teachers learn less in mathematics and science than do students of teachers who
are trained in the field in which they are teaching (Goldhaber & Brewer, 1997; Goldhaber &
Brewer, 2000; Monk, 1994).

One approach to improving student learning is to identify effective curricula and instructional
approaches; a second approach is to improve teachers' knowledge and skills. That is the
approach taken by the Institute's Teacher Quality research program. Through this program, the
Institute intends to improve the quality of teaching through development and evaluation of
teacher preparation and professional development programs. Those interested in improving
teacher quality through systemic practices and policies (e.g., alternative certification, incentives
for recruiting and retaining highly qualified teachers) should refer to the Institute's
Finance/Management program (http://www.ed.gov/about/offices/list/ies/programs.html).

Professional training in reading/writing and math/science requires more rigorous research
evidence to help determine what content should be delivered to teachers, and how to deliver the
content of the professional development, in order to have an impact on academic achievement.
The program also addresses how to assess the appropriate teacher knowledge and skills that are
predictive of student achievement.

(i)  What the content should be. A major criticism of current teacher preparation programs is
that many courses are not evidenced-based and are often poorly linked to state standards.
Another criticism is that content and pedagogy courses are inadequate. Content courses
do not train students how to teach specific content, and pedagogy courses typically focus
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(i)

(iii)

on generic, rather than content-specific instructional strategies. The Institute is interested
in empirical tests of the efficacy of teacher preparation programs that are designed to
develop broadly knowledgeable and competent pre-school and elementary school
teachers who will be teaching all subjects to their students, as well as more specialized
middle and secondary school teachers. The Institute is also interested in empirical
examinations of teacher preparation programs that assess what teachers are taught, what
they learn, and how this converges with state and national standards with regard to what
the students these teachers will eventually teach should know and be able to do.

The Institute is also interested in examining professional development programs that are
designed to develop different types of knowledge and skills. These include, but are not
limited to, professional development programs designed to develop teachers' knowledge
about a specific academic content area (e.g., mathematics, reading) and professional
development programs designed around a specific curriculum, where the intent is to
provide teachers with specific skills, strategies, and perhaps lesson plans for delivering
this specific curriculum.

How content should be delivered. We have little reliable evidence about how to improve
teacher preparation programs; how to appropriately balance content, pedagogy, and
clinical training experiences; and who should deliver courses (e.g., discipline-based
departments, like mathematics, or departments of teacher education). Similarly, although
experts commonly believe that most current professional development offerings are not
very effective, very little research exists that allows for clear causal interpretations of the
impact of specific professional development programs or for knowing which elements of
professional development programs (e.g., coaching) are critical or relatively more
important than others.

How should teacher knowledge be assessed. The third issue addressed by the Teacher
Quality research program is the development of practical assessments of teacher subject
matter knowledge and pedagogical knowledge and skills and validation of these
assessments (or existing assessments) against measures of student learning and
achievement. Understanding what skills and knowledge make a teacher effective and
identifying teacher candidates and current teachers who have these skills and knowledge
is critical to developing a highly qualified teacher workforce.

Ideally, assessments of pedagogical knowledge and skills and subject matter knowledge
would not only predict student achievement but also be practical to administer and cost-
effective. Although some existing tests of pedagogical knowledge and subject matter
knowledge have been correlated with the test takers' SAT or ACT scores (e.g., Gitomer,
Latham, & Ziomek, 1999), validation of existing tests against measures of student
learning and achievement remains to be accomplished. Hence, the Institute is interested
in proposals to validate existing measures of pedagogical knowledge and subject matter
knowledge against measures of student learning and achievement as well as proposals to
develop and validate new measures. A system of assessment of teacher pedagogical and
subject matter knowledge that predicts student outcomes could form the basis for an
improved system of certification and for determining the effectiveness of professional
development activities.



4. REQUIREMENTS OF THE PROPOSED RESEARCH

A. General Requirements

a. Resubmissions. Applicants who intend to revise and resubmit a proposal that was not funded
in the Institute's FY 2005 competition must indicate on the application form that their FY 2006
proposal is a revised proposal. Their FY 2005 reviews will be sent to this year's reviewers along
with their proposal. Applicants should indicate the revisions that were made to the proposal on
the basis of the prior reviews using no more than 3 pages of Appendix A.

b. Applying to multiple competitions. Applicants may submit proposals to more than one of the
Institute's FY 2006 competitions. Applicants may submit more than one proposal to a particular
competition. However, applicants may only submit a given proposal once (i.e., applicants may
not submit the same proposal or very similar proposals to multiple competitions or to multiple
goals in the same competition).

c. Applying to a particular goal within a competition. To submit an application to one of the
Institute's education research programs, applicants must choose the specific goal under which
they are applying. Each goal has specific requirements.

d. Inclusions and restrictions on interventions under Teacher Quality — Read/Write.

Q) For the FY 2006 Teacher Quality — Read/Write competition, applicants must submit
under either Goal One or Goal Two or Goal Three or Goal Four or Goal Five. Goal One
incorporates efforts to identify conditions that are associated with and are potential
determinants of student achievement in reading and writing and teacher quality. The
understanding developed through Goal One awards is expected to be relevant to the
design and implementation of future interventions. The typical methodology for Goal
One will be the analysis of existing databases, including state longitudinal databases,
using statistical approaches that allow for testing models of the relationships among
variables in ways that strengthen hypotheses about paths of influence. For the FY 2006
Teacher Quality — Read/Write competition, Goal One is limited to teacher preparation
and professional development for teaching reading or writing from elementary school
through high school or teaching pre-reading and pre-writing from pre-kindergarten
through kindergarten.

(i) Applicants proposing to develop new interventions should apply under Goal Two. Under
Goal Three, the Institute will accept proposals to conduct efficacy or replication trials of
interventions. Goal Four targets evaluations of the effectiveness of interventions
implemented at scale. The second through fourth goals can be seen as a progression from
development (Goal Two) to efficacy (Goal Three), to effectiveness at scale (Goal Four).

Goals Two, Three, and Four are limited to (a) teaching reading or writing from
elementary school through high school; (b) teaching pre-reading and pre-writing in pre-
kindergarten or kindergarten; or (c) teaching reading or basic writing skills to adults
through vocational or adult education programs and developmental/bridge programs
designed to help under-prepared students acquire the skills to succeed in college.



(iii)

(iv)

e.

(i)

(i)

(i)

Goal Five is to develop and validate assessments of teacher subject matter and
pedagogical knowledge and skills for students in teacher preparation programs, and new
or current teachers at any level from pre-kindergarten through high school. Goal Five
covers assessments relevant to core academic content areas (e.g., reading, writing, social
studies, history), except mathematics and science.

Programs may be for teachers of typically developing students or teachers of English
language learners. The Institute is particularly interested in professional development
programs for teachers who teach struggling readers in middle school or high school.

Applicants interested in teacher preparation or teacher professional development for
teachers of students with disabilities should refer to the Institute's Special Education
Teacher Quality Research Program
(http://www.ed.gov/about/offices/list/ies/programs.html). This applies to teachers of
students with disabilities, where "students with disabilities” is defined as in the
Individuals with Disabilities Education Act as a child "(i) with mental retardation,
hearing impairments (including deafness), speech or language impairments, visual
impairments (including blindness), serious emotional disturbance (referred to in this title
as 'emotional disturbance’), orthopedic impairments, autism, traumatic brain injury, other
health impairments, or specific learning disabilities; and (ii) who, by reason thereof,
needs special education and related services." (Part A, Sec. 602)

Inclusions and restrictions on interventions under Teacher Quality — Math/Science.

For the FY 2006 Teacher Quality — Math/Science competition, applicants must submit
under either Goal One or Goal Two or Goal Three or Goal Four or Goal Five. Goal One
incorporates efforts to identify conditions that are associated with and are potential
determinants of student achievement in mathematics and science and teacher quality. For
the FY 2006 Teacher Quality — Math/Science competition, Goal One is limited to teacher
preparation and professional development for teaching math/science at any grade from
pre-kindergarten through high school.

Applicants proposing to develop new interventions should apply under Goal Two. Under
Goal Three, the Institute will accept proposals to conduct efficacy or replication trials of
interventions. Goal Four targets evaluations of the effectiveness of interventions
implemented at scale. The second through fourth goals can be seen as a progression from
development (Goal Two) to efficacy (Goal Three), to effectiveness at scale (Goal Four)

Goals Two, Three, and Four are limited to (a) teaching math/science at any grade from
pre-kindergarten through high school or (b) teaching basic mathematics skills to adults
through adult and vocational education programs or developmental/bridge programs
designed to help under-prepared students acquire the skills to succeed in college.

Goal Five is to develop and validate assessments of teacher subject matter and
pedagogical knowledge for students in teacher preparation programs, and new or current
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teachers at any level from pre-kindergarten through high school. Goal Five covers
assessments relevant to teaching mathematics and science.

(iv)  Programs may be for teachers of typically developing students or teachers of English
language learners.

Individuals who are interested in interventions for students with disabilities should refer
to the Institute's Special Education Teacher Quality Research Program
(http://www.ed.gov/about/offices/list/ies/programs.html). This applies to teachers of
students with disabilities, where "students with disabilities” is defined as in the
Individuals with Disabilities Education Act as a child (i) with mental retardation,
hearing impairments (including deafness), speech or language impairments, visual
impairments (including blindness), serious emotional disturbance (referred to in this title
as 'emotional disturbance’), orthopedic impairments, autism, traumatic brain injury, other
health impairments, or specific learning disabilities; and (ii) who, by reason thereof,
needs special education and related services." (Part A, Sec. 602)

B. Applications under Goal One (ldentification)

Because the requirements for Goals One through Four are essentially the same across the
Institute's competitions, a generic description is used in all of the relevant funding
announcements. Consequently, the examples provided may not apply to a particular
competition.

a. Purpose of identification studies. Through all of its research programs that include the
Identification goal (Goal One), the Institute is primarily interested in analyses of multivariate
data, such as longitudinal individual student data that exist in a number of state-level and district-
level databases, to identify existing programs, practices, and policies that may have an impact on
academic outcomes and to examine factors that may mediate or moderate the effects of these
programs, practices, and policies.

For Goal One, the Institute expects investigators typically to use existing longitudinal data sets to
capitalize on natural variation or discontinuities in education practices or policies. For example,
in a particular year, a large district might have implemented a policy to hire master reading
teachers for elementary schools. An investigator might propose interrupted time series analyses
of the district's longitudinal datasets to examine changes in student outcomes that follow the
implementation of the new policy. As a second example, with a state database linking individual
student scores on annual reading assessments with teacher characteristics, an investigator might
propose to analyze the relationship between teacher professional development and reading
outcomes, controlling or accounting for other characteristics of students and teachers.

Value-added analyses can often strengthen the conclusions drawn from multivariate or
interrupted times series analyses. Value-added analyses use statistically adjusted gain scores for
individual students to control for student characteristics when estimating the effects of other
variables. For example, the analysis of the relationship between teacher professional
development and reading outcomes described previously would be more persuasive if individual
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student outcomes in a particular year were adjusted for student scores on the same or a similar
assessment at the end of the previous school year.

Evidence of the potential effectiveness of a program, practice, or policy obtained through a Goal
One project has the possibility of being used to support a subsequent application for a Goal
Three (Efficacy) project.

b. Methodological requirements.

Q) Database. The applicant should describe clearly the database(s) to be used in the
investigation including information on sample characteristics, variables to be used, and
ability to ensure access to the database if the applicant does not already have access to it.
The database should be described in sufficient detail so that reviewers will be able to
judge whether or not the proposed analyses may be conducted with the database. If
multiple databases will be linked to conduct analyses, applicants should provide
sufficient detail for reviewers to be able to judge the feasibility of the plan.

The applicant should describe the primary outcome measures to be used, including
reliability and validity. In particular, applicants should provide sufficient information on
the construct validity of the proposed measures. For example, if the applicant proposes to
use a state database from which the primary outcome measure will be high school
dropout rates, the applicant should detail how the high school dropout rates are derived.

(i) Primary data collection (optional). For some projects, applicants may need to collect
original data; these data will generally be used to supplement an existing longitudinal
database in order to answer the question of interest. In such cases, the application must
detail the methodology and procedures proposed for the primary data collection.
Applicants should describe the sample and how the sample is related to or links to the
proposed secondary database, the measures to be used (including information on the
reliability and validity of the proposed instruments), and data collection procedures.

(iti)  Data analysis. The applicant must include detailed descriptions of data analysis
procedures. Because predictor variables relevant to education outcomes (e.g., student
characteristics, teacher characteristics, school and district characteristics) often covary,
the Institute expects investigators to utilize the most appropriate state-of-the-art analytic
techniques to isolate the possible effects of variables of interest. Analytic strategies
should allow investigators to examine mediators and moderators of programs and
practices. The relation between hypotheses, measures, independent and dependent
variables should be well specified.

c. Personnel and resources. Competitive applicants will have research teams that collectively
demonstrate expertise in (a) the relevant academic content area (e.g., reading, mathematics),
including where applicable, teacher education; and (b) implementation of and analysis of results
from the research design that will be employed. Competitive applicants will have access to
institutional resources that adequately support research.
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d. Awards. Typical awards for projects at this level are $100,000 to $250,000 (total cost =
direct + indirect costs) per year for 1 or 2 years. The size of the award depends on the scope of
the project.

C. Applications under Goal Two (Development)

a. Purpose of Goal Two (Development). Through all of its research programs that include the
Development goal (Goal Two), the Institute intends to support the development of interventions
— programs, practices, and policies. From the Institute's standpoint, a funded development
project would be successful if at the end of the 2 or 3 year development award, the investigators
had a fully developed version of the proposed intervention, including for example, materials for
students and teachers and preliminary data demonstrating the potential of the intervention for
improving student outcomes. The Institute anticipates that investigators with successful
development projects would submit proposals to subsequent competitions for Goal Three
(Efficacy) awards. Thus, Goal Two applicants should be aware that the type of data (e.g.,
measures of student learning and achievement) they propose to collect under Goal Two awards
should prepare them to apply for Goal Three awards.

b. Requirements for proposed intervention. Under Goal Two, the Institute will consider
interventions that are in the early stages of development (e.g., those that do not have an entire
curriculum ready to evaluate). Applicants should provide a strong rationale to support the use of
the proposed intervention (e.g., curriculum, instructional practice, teacher professional
development program or professional development delivery model). Reviewers will consider
whether there is a strong theoretical foundation for the proposed intervention and whether the
proposed intervention is grounded in empirical research. For example, a proposed reading
intervention might be based on data obtained through laboratory experiments or classroom
studies on strategy use in understanding expository text or research using eye tracking methods
to ascertain where the focus of attention is during reading. In other cases, applicants might have
already developed some components of the intervention and have pilot data showing the
potential efficacy of those components. In such cases, the proposed project might be to complete
the development of the intervention and collect data on the potential efficacy of the intervention.
Alternatively one could imagine a proposal to develop an intervention for struggling high school
readers that is based on an intervention developed for upper elementary and middle school
students and for which there are some data showing the potential of the intervention for
improving reading comprehension. In this case, the applicant would be proposing to modify this
existing intervention to make it appropriate for high school students who are struggling readers
and to collect data on the potential efficacy of the modified intervention. The point is that
applicants should clearly and concisely articulate why the proposed intervention, as opposed to
some other type of intervention, should be developed. Why is the proposed intervention likely to
be successful for improving student learning and achievement?

In the rationale to support the proposed intervention, applicants should also address the practical
importance of the proposed intervention. For example, when the proposed intervention is fully
developed, will it form a set of math instructional strategies that has the potential to improve
students' mathematics test scores in educationally meaningful increments, if it were implemented
over the course of a semester or school year? Is the planned intervention sufficiently
comprehensive, for instance, to address multiple types of difficulties that students encounter in
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mastering algebra and to lead to improvements in students’ grades or mathematics achievement
test scores? In addition, would the proposed intervention be both affordable for schools and
easily implemented by schools (e.g., not involve major adjustments to normal school schedules)?
Appropriate applications for Goal Two may include, for example, proposals to develop and test
curriculum materials that ultimately could be combined to form a complete stand-alone
curriculum for a grade. Also appropriate would be proposals to develop supplementary materials
that would be used in conjunction with existing curricula.

Finally, the Institute recognizes there are some fully developed interventions that would not
qualify for investigation under Goal Three because there are no student outcome data indicating
potential efficacy (as defined below) nor is there wide-spread use. In such cases, applicants may
apply under Goal Two for support to conduct a small study to test whether the intervention
shows evidence of potential efficacy as defined below. Such projects are limited to a
maximum of 2 years of support because the Institute expects the investigator to be ready to
implement the intervention in schools or other education delivery settings at the beginning
of the award period. The applicant should clearly state in the beginning of the research
narrative that he or she is applying under Goal Two with a fully developed intervention that has
not been previously evaluated using student outcome measures.

c. Methodological requirements. In addition to providing a strong rationale for the proposed
intervention, applicants should clearly and completely describe the proposed research methods
for obtaining evidence of the potential efficacy of the proposed intervention. By potential
efficacy, the Institute means that there are student outcome data indicating that exposure to the
intervention is at least correlated with increases in student performance. For example, the
applicant might compare pre-intervention to post-intervention gain scores on a standard measure
of reading comprehension between students whose teachers received a new professional
development program on reading instruction and students whose teachers did not receive
professional development on reading instruction. Alternatively, the applicant might compare
end-of-year science achievement scores in classrooms using the intervention with district scores
for the same grade level. The Institute recognizes that such data do not provide causal evidence
of the impact of the intervention on student outcomes. However, the purpose of the
Development goal is to provide funds to develop interventions that on the basis of the theoretical
rationale and relevant empirical evidence appear to have the potential to improve student
learning and to collect preliminary data that would permit a reasonable evaluation of whether or
not the intervention has sufficient potential to merit further investment.

Q) Sample. The applicant should define, as completely as possible, the sample to be selected
and sampling procedures to be employed for the proposed study. Additionally, if the
applicant proposes a longitudinal study, the applicant should show how the long-term
participation of those sampled would be assured.

(i) Design. The applicant must provide a detailed research design. Applicants should
describe how potential threats to internal and external validity will be addressed.

(iii)  Measures. For all proposals under Goal Two, investigators must include measures of
relevant student outcomes (e.g., measures of reading or mathematics achievement).
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Applicants to the Teacher Quality competitions must include measures of teacher
practice, as well as measures of student learning and achievement. The applicant should
provide information on the reliability and validity of the selected measures and justify the
appropriateness of the proposed measures.

All applicants should note that data that only describe process (e.g., observations of
student behavior during planned lessons, case study of the implementation of the
curriculum, a discourse analysis of classroom discussions) or data only on teacher or
student perception of improvement or ease of use will not be considered as sufficient
evidence of the potential efficacy of the intervention.

(iv)  Process data. Although the applicant must include relevant student outcome data to
address the question of potential efficacy, this requirement does not preclude the
collection of process data. In fact, the Institute encourages the collection of such data,
which can help the researcher refine the intervention and provide insight into why an
intervention does or does not work, and is or is not well implemented. Observational,
survey, or qualitative methodologies are encouraged as a complement to quantitative
measures of student outcomes to assist in the identification of factors that may, for
example, explain the effectiveness or ineffectiveness of the intervention or identify
conditions that hinder implementation of the intervention.

(v) Data analysis. The applicant must include detailed descriptions of data analysis
procedures. For quantitative data, specific statistical procedures should be cited. The
relation between hypotheses, measures, independent and dependent variables should be
clear. For qualitative data, the specific methods used to index, summarize, and interpret
data should be delineated.

d. Personnel and resources. Competitive applicants will have research teams that collectively
demonstrate expertise in (a) specific academic domain (e.g., reading, mathematics or science,
and if applicable, teacher education), (b) implementation of and analysis of results from the
research design that will be employed, and (c) working with teachers, schools, or other education
delivery settings that will be employed. Competitive applicants will have access to institutional
resources that adequately support research activities and access to education delivery settings in
which to conduct the research.

An applicant may involve for-profit entities in the project. Involvement of the commercial
developer or distributor must not jeopardize the objectivity of the evaluation. Collaborations
including for-profit developers or distributors of education products must justify the need for
Federal assistance to undertake the evaluation of programs that are marketed to consumers and
consider cost-sharing part of the cost of the evaluation.

e. Awards. Typical awards for projects at this level are $150,000 to $500,000 (total cost =
direct + indirect costs) per year for 2 to 3 years. The size of the award depends on the scope of
the project.

D. Applications under Goal Three (Efficacy and Replication Trials)
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Under Goal Three, the Institute requests proposals to test the efficacy of fully developed
interventions that already have evidence of potential efficacy. By efficacy, the Institute means
the degree to which an intervention has a net positive impact on the outcomes of interest in
relation to the program or practice to which it is being compared.

a. Purpose of efficacy and replication trials. Through all of its research programs that include
the Efficacy and Replication goal (Goal Three), the Institute intends to fund efficacy trials to
determine whether or not fully-developed interventions — programs, practices, policies — are
effective under specified conditions (e.g., large urban high schools with large class sizes and
high turnover rate among teachers) and with specific types of students (e.g., low income or high
proportion of English language learners). Results from efficacy projects have less
generalizability than results from effectiveness trials under Goal Four. The limited
generalizability can arise both from the lack of a full range of types of settings and participants in
the study, as well as through the intensive involvement of the developers and researchers in the
implementation of the intervention. A well designed efficacy trial provides evidence on whether
an intervention can work, but not whether it would work if deployed widely. Under Goal Three,
applicants may propose an efficacy trial to determine if an intervention will work under specific
conditions or a replication trial to determine if an intervention shown to produce a net positive
impact in one setting will produce a net positive impact in a different setting or with a different
population of students.

Under Goal Three, an applicant might propose to examine the efficacy of the intervention in an
experimental study in which half of the classrooms are randomly assigned to the intervention
condition and half of the classrooms are assigned to continue to use the district's standard
curriculum. If the research team hypothesized that level of teacher professional development
would meaningfully affect implementation and student outcomes, the team might propose
instead to randomly assign one-third of the classrooms to an intervention condition in which
teachers receive a training workshop for implementing the treatment curriculum at the beginning
of the year, one-third of the classrooms to an intervention condition in which teachers receive the
training workshop on implementation of the treatment curriculum with follow-up coaching
sessions during the year, and one-third of classrooms to continue to use the district's standard
curriculum. The point is that applicants should use the efficacy and replication trials to
determine the conditions, if any, under which an intervention produces meaningful improvement
on academic outcomes.

Also of interest to the Institute are proposals to compare the impact of two interventions that are
based on different theoretical models. In such cases, the purpose might be to compare the
efficacy of two well-developed approaches to improving student learning.

From the Institute's standpoint, a funded Efficacy/Replication project would be methodologically
successful if at the end of the grant period, the investigators had rigorously evaluated the impact
of a clearly specified intervention on relevant student outcomes and under clearly described
conditions using a research design that meets the Institute's What Works Clearinghouse Level 1
study criteria (http://whatworks.ed.gov) whether or not the intervention is found to improve
student outcomes relative to the comparison condition. Further, the Institute would consider
methodologically successful projects to be pragmatically successful if the rigorous evaluation
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determined that the intervention has a net positive impact on student outcomes in relation to the
program or practice to which it is being compared.

b. Requirements for proposed intervention. Interventions appropriate for study under Goal
Three may be (i) interventions that are fully developed and have evidence of the potential
efficacy of the intervention or (ii) interventions that are already widely used within one or more
states but have not been rigorously evaluated.

(i)

(i)

C.

(i)

For interventions that are not already in wide use, applicants must have an intervention
that is fully developed and should provide a compelling rationale for the use of the
intervention that includes (1) a strong theoretical foundation and (2) evidence of the
potential efficacy of the intervention (see Goals One and Two for the Institute's definition
of potential efficacy). Applicants who intend to devote a significant part of the project
period to developing new components or materials for the intervention (e.g., additional
curriculum modules, materials to train teachers to use the intervention curriculum) or new
delivery approaches (e.g., material that was delivered by a teacher is proposed to be
delivered via computer) should apply to Goal Two. Goal Three projects are limited to
those interventions that are fully developed and have all materials (including teacher
training programs) ready for implementation.

To establish that the proposed project will make a significant contribution to improving
student learning and achievement, the applicant should clearly detail the theoretical basis
for the intervention as well as the empirical evidence in support of the intervention. For
example, empirical evidence of the potential efficacy of the intervention cited in the
application could consist of data based on a single-group, pre-test/post-test study showing
an increase in scores. As another example, the preliminary evidence could be a small
quasi-experimental study in which the intervention was implemented in a few classrooms
and students' end-of-year achievement test scores are compared to the scores of other
classrooms in the same district.

Also appropriate for Goal Three applications are proposals to replicate the efficacy of an
intervention in a different setting. For instance, in a previous study, the applicant could
have demonstrated the efficacy of an intervention in a small random assignment trial in
an urban school district, and a reasonable next step would be to replicate these findings in
a poor rural school district.

To propose evaluations of interventions that are already in wide use but have not been
rigorously evaluated (e.g., a commercially distributed curriculum), applicants should
provide documentation of the widespread use of the program to justify the proposed
efficacy evaluation. In such cases, applicants do not need to provide evidence of the
potential efficacy of the intervention. Of course, if such evidence is available, applicants
should include it.

Methodological requirements.

Sample. The applicant should define, as completely as possible, the sample to be selected
and sampling procedures to be employed for the proposed study. Additionally, the



(i)

(iii)

17

applicant should describe strategies to insure that participants will remain in the study
over the course of the evaluation.

Design. The applicant must provide a detailed research design. Applicants should
describe how potential threats to internal and external validity will be addressed. Studies
using randomized assignment to treatment and comparison conditions are strongly
preferred. When a randomized trial is used, the applicant should clearly state the unit of
randomization (e.g., students, classroom, teacher, or school). Choice of randomizing unit
or units should be grounded in a theoretical framework. Applicants should explain the
procedures for assignment of groups (e.g., schools, classrooms) or participants to
treatment and comparison conditions.

Only in circumstances in which a randomized trial is not possible may alternatives that
substantially minimize selection bias or allow it to be modeled be employed. Applicants
proposing to use a design other than a randomized design must make a compelling case
that randomization is not possible. Acceptable alternatives include appropriately
structured regression-discontinuity designs or other well-designed quasi-experimental
designs that come close to true experiments in minimizing the effects of selection bias on
estimates of effect size. A well-designed quasi-experiment is one that reduces
substantially the potential influence of selection bias on membership in the intervention
or comparison group. This involves demonstrating equivalence between the intervention
and comparison groups at program entry on the variables that are to be measured as
program outcomes (e.g., reading achievement test scores), or obtaining such equivalence
through statistical procedures such as propensity score balancing or regression. It also
involves demonstrating equivalence or removing statistically the effects of other variables
on which the groups may differ and that may affect intended outcomes of the program
being evaluated (e.g., demographic variables, experience and level of training of teachers,
motivation of parents or students). Finally, it involves a design for the initial selection of
the intervention and comparison groups that minimizes selection bias or allows it to be
modeled. For example, a very weak quasi-experimental design that would not be
acceptable as evidence of program efficacy would populate the intervention condition
with students who volunteered for the program to be evaluated, and would select
comparison students who had the opportunity to volunteer but did not. In contrast, an
acceptable design would select students in one particular geographical area of a city to be
in the intervention; whereas students in another geographical area, known to be
demographically similar, would be selected to be in the comparison condition. In the
former case, self-selection into the intervention is very likely to reflect motivation and
other factors that will affect outcomes of interest and that will be impossible to equate
across the two groups. In the latter case, the geographical differences between the
participants in the two groups would ideally be unrelated to outcomes of interest, and in
any case, could be measured and controlled for statistically.

Power. Applicants should clearly address the power of the evaluation design to detect a
reasonably expected and minimally important effect. Many evaluations of education
interventions are designed so that clusters or groups of students, rather than individual
students, are randomly assigned to treatment and comparison conditions. In such cases,
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the power of the design depends in part on the degree to which the observations of
individuals within groups are correlated with each other on the outcomes of interest. For
determining the sample size, applicants need to consider the number of clusters, the
number of individuals within clusters, the potential adjustment from covariates, the
desired effect, the intraclass correlation (i.e., the variance between clusters relative to the
total variance between and within clusters), and the desired power of the design (note,
other factors may also affect the determination of sample size, such as using one-tailed vs
two-tailed tests, repeated observations, attrition of participants, etc.; see Donner & Klar,
2000; Murray, 1998; W.T. Grant Foundation, http://www.wtgrantfoundation.org/info-
url_nocat3040/info-url_nocat_show.htm?doc_id=225435&attrib_id=9485). When
calculating the power of the design, applicants should anticipate the degree to which the
magnitude of the expected effect may vary across the primary outcomes of interest.

Measures. Investigators should include relevant standardized measures of student
achievement (e.g., standardized measures of mathematics achievement or reading
achievement) in addition to other measures of student learning and achievement (e.g.,
researcher-developed measures). For Teacher Quality applications, applicants must also
include measures of teacher practices. The applicant should provide information on the
reliability, validity, and appropriateness of proposed measures.

Fidelity of implementation of the intervention. Researchers should attend to questions of
implementation and how best to train and support teachers in the use of these
interventions. The applicant should specify how the implementation of the intervention
will be documented and measured. The proposal should either indicate how the
intervention will be maintained consistently across multiple groups (e.g., classrooms and
schools) over time or describe the parameters under which variations in the
implementation may occur. Investigators should propose research designs that permit the
identification and assessment of factors impacting the fidelity of implementation.

Comparison group, where applicable. The applicant should describe strategies they
intend to use to avoid contamination between treatment and comparison groups.
Comparisons of interventions against other conditions are only meaningful to the extent
that one can tell what students in the comparison settings receive or experience.
Applicants should include procedures for describing practices in the comparison groups.
Applicants should be able to compare intervention and comparison groups on the
implementation of key features of the intervention so that, for example, if there is no
observed difference in student performance between intervention and comparison
students, they can determine if key elements of the intervention were also practiced and
implemented in the comparison groups.

In evaluations of education interventions, students in the comparison group typically
receive some kind of treatment (i.e., the comparison group is generally not a "no-
treatment™ control because the students are still in school experiencing the school's
curriculum and instruction). For some evaluations, the primary question is whether the
treatment is more effective than a particular alternative treatment. In such instances, the
comparison group receives a well-defined treatment that is usually an important
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comparison to the target intervention for theoretical or pragmatic reasons. In other cases,
the primary question is whether the treatment is more effective than what is generally
available and utilized in schools. In such cases, the comparison group might receive what
is sometimes called "business-as-usual.” That is, the comparison group receives
whatever the school or district is currently using or doing in a particular area. Business-
as-usual generally refers to situations in which the standard or frequent practice across
the nation is a relatively undefined education treatment. However, business-as-usual may
also refer to situations in which a branded intervention (e.g., a published curriculum) is
implemented with no more support from the developers of the program than would be
available under normal conditions. In either case, using a business-as-usual comparison
group is acceptable. When business-as-usual is one or another branded intervention,
applicants should specify the treatment or treatments received in the comparison group.
In all cases, applicants should account for the ways in which what happens in the
comparison group are important to understanding the net impact of the experimental
treatment. As noted in the preceding paragraph, applicants should be able to compare the
intervention and comparison groups on key features of the intervention.

The purpose here is to obtain information useful for post hoc explanations of why the
experimental treatment does or does not improve student learning relative to the
counterfactual.

Mediating and moderating variables. Observational, survey, or qualitative
methodologies are encouraged as a complement to experimental methodologies to assist
in the identification of factors that may explain the effectiveness or ineffectiveness of the
intervention. Mediating and moderating variables that are measured in the intervention
condition that are also likely to affect outcomes in the comparison condition should be
measured in the comparison condition (e.g., student time-on-task, teacher
experience/time in position).

The evaluation should be designed to account for sources of variation in outcomes across
settings (i.e., to account for what might otherwise be part of the error variance).
Applicants should provide a theoretical rationale to justify the inclusion (or exclusion) of
factors/variables in the design of the evaluation that have been found to affect the success
of education programs (e.g., teacher experience, fidelity of implementation,
characteristics of the student population). The research should demonstrate the
conditions and critical variables that affect the success of a given intervention. The most
scalable interventions are those that can produce the desired effects across a range of
education contexts.

Data analysis. All proposals must include detailed descriptions of data analysis
procedures. For quantitative data, specific statistical procedures should be described.
The relation between hypotheses, measures, independent and dependent variables should
be clear. For qualitative data, the specific methods used to index, summarize, and
interpret data should be delineated.



20

Most evaluations of education interventions involve clustering of students in classes and
schools and require the effects of such clustering to be accounted for in the analyses, even
when individuals are randomly assigned to condition. For random assignment studies,
applicants need to be aware that typically the primary unit of analysis is the unit of
random assignment.

Finally, documentation of the resources required to implement the program and a cost
analysis needs to be part of the study.

d. Personnel and resources. Competitive applicants will have research teams that collectively
demonstrate expertise in (a) the relevant academic content areas (e.g., reading, science, and
where applicable, teacher education), (b) implementation of and analysis of results from the
research design that will be employed, and (c) working with teachers, schools, or other education
delivery settings that will be employed.

An applicant may involve curriculum developers or distributors (including for-profit entities) in
the project, from having the curriculum developers as full partners in its proposal to using off-
the-shelf curriculum materials without involvement of the developer or publisher. Involvement
of the curriculum developer or distributor must not jeopardize the objectivity of the evaluation.
Collaborations including for-profit distributors of curriculum materials should justify the need
for Federal assistance to undertake the evaluation of programs that are marketed to consumers
and consider sharing the cost of the evaluation.

Competitive applicants will have access to institutional resources that adequately support
research activities and access to schools in which to conduct the research. Applicants are
required to document the availability and cooperation of the schools or other education delivery
settings that will be required to carry out the research proposed in the application via a letter of
support from the education organization.

e. Awards. Typical awards for projects at this level will be $250,000 to $750,000 (total cost =
direct + indirect costs) per year for up to 4 years. Larger budgets will be considered if a
compelling case can be made for such support. The size of the award depends on the scope of
the project.

E. Applications under Goal Four (Effectiveness Evaluations of Interventions Implemented
at Scale)

a. Purpose of effectiveness evaluations. Through all of its research programs that include the
Effectiveness Evaluations goal (Goal Four), the Institute intends to support impact evaluations of
interventions — programs, practices, policies — that are implemented at scale to determine
whether or not fully developed interventions are effective when the interventions are
implemented under conditions that would be typical for the implementation of the intervention if
a school district or other education delivery setting were to implement the intervention (i.e.,
without special support from the developer or the research team) and across a variety of
conditions (e.g., different student populations, different types of schools). The primary question
of interest is, "Does this intervention produce a net positive increase in student learning and
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achievement relative to the variety of products or practices that are currently available and
utilized by schools?"

b. Requirements for proposed intervention. To be considered for Goal Four awards, applicants
should provide a clear rationale for the practical importance of the intervention. Applicants
should address three questions. (1) Is the intervention likely to produce educationally
meaningful effects on outcomes that are important to educational achievement (e.g., grades,
achievement test scores) and, therefore, are of interest to parents, teachers, and education
decision makers? (2) Is the intervention reasonably affordable to schools and other education
delivery entities? (3) Is the intervention designed so that it is feasible for schools and oth